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Abstract of JP2002080433 

PROBLEM TO BE SOLVED: To provide an organoelectroluminescent element having high lumir 
high heat resistance, long life and high luminous efficiency, and to provide a new arylamine compc 
for the element. SOLUTION: This new arylamine compound is represented by the general formula 
(Wherein Rl and R2 are each independently an alkyl, an alkoxy, an aryl, an arylalkyl or an arylox> 
to Ar4 are each independently an aryl or a heterocyclic group; and at least two of Arl to Ar4 are m 
biphenyl or an aryl-substituted biphenyl and the rest is biphenyl, but if the aryl-substituted bipheny 
diaryl-substituted biphenyl, the rest is aryl). The other objective organoelectroluminescent element 
such that the organic compound layer(s) therein contain the new arylamine compound. 
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TECHNICAL FIELD 



[0001] The present invention relates to a novel arylamine compound and an organic electroluminesc 
device and, more particularly, to an organic electroluminescence device having a high luminance, ex 
heat resistance, a long life and an excellent hole transporting property and emits light at a high effici 
and a novel arylamine compound providing the advantageous properties to the organic 
electroluminescence device. 
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N, N' -yt7 5-;b- 1 , r -b'7i-*-4, 40 
4' -^75>. N, N' - (^W7i;jW -N. 
N' - (4-n-75 L Jl7x-;l') -7st>hU>- 
9, 10-i>7S>. N, N- t*X (4 - y-4 - h 'J 
A7 5/ 7i-A) -4-7 x — ;U- P-^+-y-> 
Sf. feb<«C*l6©7?#^m7S>#te£*bfc:i- 

y =f -7- 4> L/ < a* y -? - t* & z ft e jcps^ $ ft 

098:. H 2 Pc. CuPc. CoPc. XiPc. Z n 
Pc. PdPc. FcPc. MnPc. CIAlPc. 
CIGaPc. Ci inPc. CISnPc. CI, S 50 
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iPc. (HO) AlPc. (HO)GaPc.VOP 
c, TiOPc. MoOPc, GaPc-O-GaPc 
m<D 7 * P IsT - > §S«»*J ct ^7" 7 # P > 7 - >^ag 

cfteK[&S3ft£fc©-c87«tt<>„ 

[0 034] ^*0<D^?iAM^<!: ItB, m^*^ 

7JU^-by>, 7> h 7^>^> ^i^y 
V-jb. h y 7 V-ji'. w s #v*-Jk ^y u>f h 7 

77Jl/#;>^, 7l/tl/^'Jf>^$>, 7>h7 + ^y 

7>hP>^<t^ft6©gf^{*#^tf6ft-5 

cfteccfsgssftsfc©-?^^,, i/c. ie?l?£a 

[0 0 3 5 ] *^bj©W«E LJR^tcfcOT, 2 p>CC$) 
B. 8-tKP^*^ , ;t-F I J? : '7A 1 t*X (8- 

t KP+~>^y y^-- h) sis. tx (8 - 1 KP+V 

tx(8-tFD+->+>"Jt- 
h) v>^>. h'jx (8-bKa+i/+^;t-h) 

7JU2-t;A. F'J^ (2-y^-8-tKQ+->+ 
v;t-h) TJl'S-'JA, MJX (8-tKO+->+ 
y Vi-- b) **y«i7A. do-tFa+i/^-/ 

[h] ^/'Jt — h) ^yy^A, b'x(10-tFa 
tfO'/Ihlt/^t-F)^ b'X (2-yf 
;l/-8- + >"J^- h) ^PP**y^A, t*X (2-^ 
f*-8- + /"Jt-h) (o-i'U^-F) *''J-> 
A, b'^ (2->f^-8- + /';t-F) (l-7"7 

F7-F) 7;U5-^A > b'X (2-^?-;U-8 

y7— h) (2 h) 77*y ^A^^if en 

[0 03 6 ] Sfc. ^+-9-^- 
JU, f7 , /-A. *+^7V-Jl/. ?75?7'7-;l/fe 
Kith VT>/~>l<mm#tiW$: b^. SftWCC». 
2, 5-hTX ( 1 -7*-)l>) - 1. 3, 4-**lJ-V* 
yyf^POPOP, 2, (l-7i; 
;U) - 1 , 3. 4-^7V"-;l/. 2. 5- fX (1-7 
x-JU) -1. 3. 4 -tWy7 , /-;k 2- (4* 

- t e r t -7*^JU7 x— - 5 - ( 4" -b'7x- 
HO 1, 3, 4-*+1fy7 , /-JK 2, 5-b'X(l 
-7^7^^) -1. 3. 4-* + fy7'/-;!', 1, 4 
-bX I 2 - ( 5-7i^t^7y | JJl') ] ^> 
•fe'>. 1, 4 - b*X I 2 - ( 5 - 7 iij'4^y7 7' 
y;L<) - 4 - t e r t - 7*f-Jb-^>-fe'>: . 2 - (4' 

- t e r t -7'W7i-;K - 5 - ( 4" -b*7x^ 
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;10 - 1 , 3, 4-f7y7v r -;K 2. 5-t*X(l 
—t"79-*)-l. 3, 4-f7^77-;k 1. 4- 
b'X [2-( 5 -7 sXJl^T^T '/'J-UO ] -O-fe* 
>, 2 - (4' - tert -/f ;^x-;l-) - 5 -( 
4" -1. 3, 4-hyTV-Jk 2. 

5-b'X ( 1 -^7 9^1-) - 1 , 3, 4-M;TV- 
;U. 1, 4-b'X [2-( 5-7*-;UF yTVD;lO 

] ■<>-fc'>i?#*wiE>n-sj!>\ c ti excess sti&4> 
^it^Jl£^&A14ft±©/c&KKWT&J:t>„ 10 

£'#&ip. MffcffrtCteL i F. Li, O, RaO, Sr 
O. BaF, . SrF, fc£#t3Stf6ft*. 
C 0 0 3 7 ] WtSE L**<0lMRK:ftfflSti4»«f4*t 

x?-jr;u, ^>^x-f>. IB. ^'-7^ 
■5A^*5«i:D^*ie>©^£. I TO*®. NESASS 

S h ic it # U f- * v x * y f a - ;H£© «fl»at£ 

«5. v^v-^a. *^y5A, m, ss. ^£x>?a. 
m;^a. a. r>A, t;i> 

S-3A#fc<fcO'*tt6©i^Am>6tt&#. Cft6 
tcEBj£$ft-&*>©r«:&t>. ^iiLTtt. v^f? 
A/SB. vWi/^A/^^^A, y^A/r^s 

ft £&©-?«&(,>,, -£:&©Jt*«. ^gf$i©Sg. SPffl 30 
«c J: 0 Jftfc $ ft X c> T 6 & t ». 

[0038]ftlEL^(J, «WS<«*S'tt4& 

*sct*asELt>. awasn. ±ia©*«tttm* 
ux . 5» $ > yssc^ra-cBfje©®^ 

ttMtff-r«j:9(cs£r&. *36a©«fi». t^sm 

*4 10XttJ:K:TSCi*aiU>. S&B. Mtt 40 

aWtt**r*-S*>©"C*ti«H«e 
$ ft 3 1> ©Tttfc I > # . J: ota ^ 

-t'i/A*s*&. aHjf4^flg 7 ^;UAib-c«. #yx=F 
u>. xfu^-siti^i^:, xy u>-trx 
;U7;Uxi--;b*fi£f£. y Xp bb>. tfyx^u 



C — y /V— < ' 



tfyx-f-jux-TMU^r h >. #y-y-;u*>. #'J 



#12002-80433 
24 

x— -f-yv-y-foy # >. f h77;l-*ax?-i/>-;\'-7 
ji^aTJU+JUfcrxji/x-f^ufts^f*. # y b*xju? 
ht^-i F. f h57 ni?u>-x? U >ftM^ 

>ftfi-£#, iP^PoF^^oxf u>, ^yt 
x>;f r >7;i/^5'^ K. **'Jx^fJk #y 

K #'J ■? #«J-f5h\ #'Jx-fJK 5 F. 

*'NU-, l> Xa fU>fWf6ti^„ 

[0 0 3 9] ##gBJ©:ft^E LfPmJ. SS. fflg. # 
H«tgK#T6£S14©|6]-L©ft:©K. ^©SlffiKg; 

J&Jffctt. Jt«». ^-;$'J>?, 
7-U-f^>yfOgS«^^f>3-f^y, 
fr;byy, 7 >i^©S5S;E&KiS©t,> 

■r*i©^Fffi*affl-rici3&i-c*s. WBtttttcBsg;* 
ft£&©-c«&t,>#. m®t£mmiicw&.-?z>o&g&& 

mtmmam^timK ®^©mji«5 nm*^ 1 o u 

m<DfflBifrMVXl>2>&, lOnrnd^O. 2 Mm©© 

[0040] mmmmvms* &m*&m?z>m\ 

fc. t»m©#<MM8Wc*Jl,>Tt>. fi^ttlSj±. is© 

b- > * - jui»±^fci6a<wtt»re^»asfti?w*ttffl u r 
y*-7K*-F. sj^yryu-F. *yxxt;k sKy 

T 5 F. d<y^U^>. #y^;U7*>. jlZ-JVsl 

©tt«tt»iB*j iy-en^ ©ftS^ft . sj< y - N - b* x 
^ y ->7>^©^mttffiflg. spy^ 
^ 7 * > , sj< y btf - Jl^©^«1£WB§«^tf 6 n £ . 

[0041] *m}<D^mE Lm+it, m«s»wf- 

[0 04 2] 

-gtftmi ({t^gj (b- n ) 

Mki 5] 
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h ? U-:/^. fb>19. 5g (9 6mmo 10 
1 ) , Pd/C (5%) 7. 8 gM'f* 1 ^ 10 0 5 
•J y h JHfeftii*. 7k*H7 Okg/cm 1 ©s£# 
■e. 16 0 °c«:r 2 bibi£j£3 ttfc. S(tWT«K:tt«t 
*rBfc*U *oo*^3 0 0 5 y f h;b-Cgfej*L/ 
fc. i'DPtfJl'ASrMJEgSl,. m$<DfiJ l )> 

U tfrfflHSriSK. x*y-;H&gfc?f^, Jjn 
nm&Ogm<L-r2>tpM#a. l 3 g£f#/c (JR*6 4 
%) . 

#RB{*b©^j£ 

ifcffltta 12. 6 g ( 6 0 mm o 1 ) ^flit?* 1 VjF 20 
JMCBHU FeCl 3 • H 2 O 0. 2g£gsflI]L 
fc. JUR6. 3 5 y y » (2S1) /fSK 

*3 y y hJWO*««*Sa«:T»TLA:. •€•©». PJ 

b 3. 2g«#fc (JR^l 4%) . 
[004 3 ] cpfflft c ©^Jj£ 

3 -x h WJy *~;H 3 g (6 5mmo 1 ) ©x£,/ 

-;i/7 5 $ y y ? h jixmm'pu:. p d/c (7.5 

%) lgfcttii*. 3 0*C«T«:r*3R«:i!>c*ii*i&*J 30 
fc7B*MKlSS-efc. Sl6«*itjiO. Pd/CBfcfeU 
/cf=g. $ftK£iftE&£U IBintBlftc 10.8 
8%mtc (jR$9 8K) . 
*f8l(*d©^j£ 

T^n'>m^T> teflmtf # 3 0 0 5 y y y h->UHQ7 
■7^ac}3K;, tpfflteC 6. 8g (40mmol) . 3- 
^Dt7i^9. 2 g (4 Ommo 1 ) . h V X (S/ 
'Of'J f r >T-fe h>) i?A-5S?"?A 1 . ig (i. 5 
mo 196). h y - o - ^ >0. 72g 

(3 mo 1%) . t -^h^t hy^A3. 8g(4 40 
Ommo 1 ) . &MY)\s3Ly 1 0 0 5 'J >J v hJU£ffi]x. 

fcs. i o otkct— ^ajawfufc. sisrniL a? 

Uil/fcMHIrjgHXU ^ £ lOOS'J!/? HKt 

TSfc^U 4>fBj&d 1 1. 8g (Jfc09O%) £f#/c„ 
ft^BJ ( B - 1 ) ©t^fiS 

r;un>«jST. &*ratt#3 o o s y y 7 h^Hd? 

7 7,^$::. ^WiSb 3. 6g ( 1 Cmmc 1 :■ . tpfc 
&d 6. 5 g (2 Ommo 1 ) . Y ') X (^^'Jf ' 
>7-i2h>) ^<7i/^AO. 2 7g(l. 5m ol 
%) . h'J-o-FJW;l-*X7^C. I8g(3m 50 



ol%). t - ~7Y*ri/i- h 'J -2A2. 9g (30 mm 

0 1 ) . %L&Y 1 0 0 5 y y » hJKfc»n*.fc1fc. 

1 0 O-CKT-BftJralft^Lfc. RlS»7fJL Sfffllfc 

^ f ^ -;n o o 5 y y ? y )WlxW& 

U Jffe*&*5. Qe*mc. C©fe©tt. NMR. I 
RMFD-MS (7^Jl/Ff-f'J-^3>vXX 
h;U) ©iSJStcJ: D . •fk^ (B - l ) ilDSSti 
/c (Jfc^6 0%) „ 

CO 04 4] &mM2 Ut&& (B-2) ) 
*W»e©^ 

*iaif* e ©rafogss* «T«:^-r . 

Htl6] 




TJU^>«iJST, ^ipgtf^s o o s y y » f-;u=P7 

7X=n£&C, Txy >3. 7 g (4 Ommo 1 ) , 1 - 
yci^:^-7^U->8. 2g(40mmol). h'M 

(y^yj^T-feF^ ^^y^Ai. ig 

(1. 5mol%), h'J-o-hJM;b*X7^> 
0. 72g (3mol%), t -zfY^i- Y VVA 
3. 8g(40mmol), f£jtih;Ux> 1 0 0 S V 'J 

9 y >\s*m*-tc'&> i o o "ctcx—muaMmLtc. jg 

y y 9 hJKCTgfe^U. 4>RSf*e8. 3g (JR^9 5 
%) 

<t&® ( B - 2 ) ©^fiS 

r^3>mSST. ^iPWW^ 3 o o s y y 9 

^X^ttj^c, cfjp^b 3. 6 g (1 Ommo 1 ) . tpffl 
W&4. 4g(20mmol). h'JX (^•^>^y-r 
>7-feF>) ^y'jAO. 27g (1. 5mo 1 
%) . h 'J - o - Y )\> 4 )\>Tt-7.V ■< >0. 18g (3m 
o 1 %) . t - ^ h y -5 A 1 . 9 g (2 0mm 

0 i ) . K^hJi/x> i oo 5 y y 7 h;u?r»nx.fcm. 

1 o ovicr-mamm utt. mtmrm, wmu/c 
.si^SKt. y ^y-ju l o o s y y v hJi/jcrst* 

L/. ^&^4. 5g€rf#fc„ C©4>©». XMR. I 
RR^FD-MS©ifit!:j;'). ita&j ( B - 2 ) its] 
I3Wc (»R*7 0%) = 
[0 04 5 ] ^^J3 (^b^) (B-3) ) 
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TO& g ©J5tc«£ JiiTCCTK-r . 
Htl 8] 



^+-?f>- 1 , 9' - 7JU^" U>] - 4 - (J ou 
rnal of Organic Chemistry 10 

2 6. 3280 ( 19 6 1 ) ) 1 2. 4g (50m 
m o 1 ) . 9 o Q*jl/A 1 0 0 5 U y -j V ;k F e C 1 
, 0. 2 gr *ttiM/5D£. ^1>-C, *I24g (0. 15 
mo 1 ) *0'CfC-C?STUfc. ^-©f*. Sfir- IftSlE 

jnnKnaan/SWi-ritfJiiiiflcf e. og£f§ 

tc (iR$3 0%) o 
<t&® ( B - 3 ) ©£rf& 

TJi/=f>m^T< mpwttt s o o s >; ? h^=a? 

^rs't'K:, TO&f 4. lg (lOmmol) . TO 20 
ffcd6. 4g (2 0mmo 1) . h y X (^>y;f 
>7tF»^y^i,0. 27g (1. 5m ol 
%) , l-'J-o-hJKMX^^O. 18g (3m 

0 1 %) . t -^h+S/^ h y «5A 1 . 9 g (2 Omm 
ol), f&ft h;l/x> 1 0 0 3 U U ? hJt^JDx/c^. 

1 o o'cicx-mmmmmLtc. kj&»7SL minute 
ts&^moLL. j* % s-fci o o * y y 9 h ^tcr%» 

l/. ftfe*&3fc4. 4g£f#7c C©fc©tt. NMR, I 
RSO'FD-MS©Ste«:J;D, -fb^ ( B - 3 ) ipl 
^^nrc (4X*5 0%) . 30 
[0 04 6 ] -&f&M4 <{b£tt ( B - 4 ) ) 

MeBr 




3 

"v+-9->-1. 9' -7JU^-U>] (Journal 
of Organic Chemistr y 2 6 , 3 
280 (1961)) 1 1. 7g (5 Ommo 1 ) . V 
DDt^A 1 0 0 5 y y v h-ik FeCl 2 0. 2g4 
fti£A,7c. ^Ut. M*24g (0. 15mol)40 

%) . 

jb^3 ( B - 4 ) ©t=r/jS 

TJt-=f>m^T, j**p*w#3 o o 3 y y v Yfr=n? 

=y^zixpt t c s TOtfcg 3. 9g (lOmmol). TO 
ftd6. 4g(2 0mmol). h'JX (^y^jf 
>T-tz h>) ^y'i'AO. 27g(l. 5m ol 
%) . h')-o-h;l"f;W7^>0. 18g(3m 
ol%) , t - :?*r**Why 9A1 . 9g (20mm 

0 1 ) . f£*ghJl/X> 1 0 0 3 y y 9 hJl/*ttl*.fi:fft. 

1 o o'cttx-mammutc. %jtM7'&, mmbtc 

SS&fcififlXU jtzs-jvi o o s y y 9 r-;u&cT8fc?#> 

L/. Hfe<»*6. U4»fc. C©&©». NMR. I 
RRC^FD-MSCa^tCtO. {b^#l (B-4> £151 
?E3ft7c (11X^7 0%) . 
[0 04 7 ] ^J«W5 Ut&® (A- 2) ) 

TO<*n , to# i ©Kjtag»&«T«cs*-r. 

C^t 1 9] 



i 



r;i/=f>lsijST. 5 0 0 3 y y 9 h-u^p? ^^.ncfj 

5C. yjU^-b>2 2 g (0. 1 3mmo 1 ) . fzi^TH 

F 1 0 0 3 y y y h A<£tti&a.- 7 8 'ClCtfs&Ltc. C 40 

CfC. n-y^;Uy^^A (2. 6M 12 

0 5U'JyHK0. 3 2mo 1 ) *«TLfc. 

T 1 B$MS8SL,7fc«, >^PSK2 8g (O. 3m 

o i ) /th F 6 o s y y v h - 7 8 *c«:rfl5 
Tbrc, -£©&, ffc^KSfifCRU gfi<CT-ia»*f 
Ore. Srfc&TfS. KfSiffi**l y» i-jwcaAl, I 



TOf$ i ©^J& 

St^LTc 1 y v hJL-HP^^^nt^tc, Wlfth9. 7 
g (50mmol), 9 D QWA 1 0 0 3 V U 9 f- 
Jk FeCh 0. 2g£{±iA/U£. ^C^T-. M*2 4 
g (0. 1 5mo 1 ) & O'CfcX: ffiTLtc. ^ 

i 1 5 g£f#fc (^8 5%) . 
<b£4J3 (A- 2) ©^ 

r^3>SiesT, ^tft?3o o 3 y y b^EUy 

vXzifplc. ipmW i 3 . 5 g ( 1 0 mm o 1 ) . TO 
f*d 6. 4 g (2 Ommc 1 ) . h'J^ ($^>J?yf 
>T-te h >) ^^v^AO. 2 7 g ( 1 . 5m o 1 
. hy-o-hJl->fW7-(>0. 18g(3m 
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ol%) > t --7h*i/* h'j'jAl. 9 g (20mm 

0 1 ) . S£«lhJUx> 1 0 0 5 ') V v h;l/£JjI];L/cft. 

1 o o-cic~c-mimmmmutc. sjst^t^ mtHLtc 

gHi£i§&U J 2 y-;H 0 0 5 ') l ) v Y MCTffifr 
U Sffel&*6. 6gigfc„ C©&©». NMRv I 
RRtfFD-MSOi&JJ&Ccfct). {fc^J(A-2) ilsj* 



30 



*S3tifc (HX^8 0%) . 

[0048] «t£^ (A- 9) ) 

-r. 

Ufc2 0] 



A ^J^~ J^oT 



TJi/3>M^T. tf?£Pe#£ l y v h;i/=P7^x=ict3 

fC, 1. 3, 5 - h y y*a*^>-lz>3 1 g (0. 1 m 

mo l ) . yjaaa ( h y •? j^wx? ^ >) a 

7y^A4g (5mo 1%) . V^JUT^S — 
At K >; F/t-JH>^ 1 0 5 V V v hJl> ( 1 . 0 
M, lmmol)^ THF200 i'J'JyhWM 
fc. CClcSaicJ:0IIBlft:7*i*'?f*i"!iA?' 
a 5 K 2 5 0 5 V V v ( 2 . 0 M. T H F ) 

1 0 0 5 !) 9 h->k T-fe h>5 0 5'J l Jf h;KE>JKS 
"Cft^U cffflffcj 15. 6g (iR*5 1%) SrfSfc. 

r;b=f>«^T, 5 0 0 5 V 'J j h;U=p-77Xntf3 
&C. <Pf$& j 15. 3 g (5 Ommo 1 ) . N-^P* 
Xd?'>W 5 K9 g (50 mm o 1 ) , 2. 2' -TV" 
}£*AVf*fr- Y UJ1/0. 4 1 (5mol%). DM 

f 2 o o 5 y y v y >v*mz.. i i o °c-c4*mwm\; 

>) tCTflHHU *ft8f£k 1 1 . 5 g (JR*6 0%) * 

[0 04 9 ] tfi[H#M<D£j£ 
7Jb=r>»i»T. »«f##3 0 0 5 y y 

^rej^k 11. 5 g (3 0mm o I ) , 7 
•J->9. 3g (0. lmol). hy*<yc>5*y 
f>7th>) yA^y^AO. 8g(l. 5mol 

. h y - o - F*-/*^7 ^ >0. 54g(3m 
ol%), t -Vh+->y- h y -5A5. 7 g (6 0mm 

0 1 ) . ip£*g 1 0 0 5 y y v Y JUfciJDAfcfg. 

1 0 0'CKT-%JraMT$0/c o Kl£»7«. WiUGfe 

L, tffflftMl 0. 7g (iR^9 0%) £©/c. 
; ( A - 8 ) o#*5 

7;U=i>»arF. ?£4P^tt£3 0 0 5 y y ^ h;U=dy 
7X3ifi!C. r$jfyj& i3. 5 g ( 1 0 mm o 1 ) . cpRB 
ft.M8. 0g(2Cmmoi). h'J7 (y^>->'jf 



>T"feh>) y^y^AO. 27g (l. 5mol 
%) . h y - o - h;l"f;l/*xv ^ >0. 18g(3m 
o 1 %) . t -y*h+^y- h y -i/A 1 . 9g (20 mm 

o 1 ) . h 1 0 0 5 y y v Y)i>zmz.tcm.. 

lOO'CKt-iJDWWc. KB£sfc7». WUll/fc 

ffiA&aiBiu J £ s -jh 0 0 5 y y v Y >\sK.xffi& 

U Hfef&*4. 9gm. C©t>©tt. NMR> I 
RRy'F D-MS©8J5e«Cj:»K <fc^3 (A~9) <hl5l 
20 S3*i/c (iR$5 0%) . 
[0050] USS^ 1 

2 5mmx75mmxi. 1 mmf© I TOS^lffiW 

jba -jujirjB^&iftijfe** 5 «-P4tf & o/c^. uv* y 

&WmM&m.5£ ! !>< l CLrmm6 0 nm©N, N' -t* 
X (N, N ' -y7iiJl--4 -75 - 
30 N, N" -yyx-Jb-4, 4' -y75/-l, 1' 
-fcfy*-;U£ (JWT. TPD232I) ^rfSKt-fc. 
COTPD2 3 2BJ, JEJL&Xmt L/T^T^„ ^ 
(c. TPD2 3 2J§_BCJ§J12 0 nmCD±ISLfciE?L^ 
iHtffc^ (A- 2) Mit/c. COltS® (A- 
2) Jg»IE?Li6£B <tLT«Sffc-rS„ SP>(C> ft^I 
(A-2) ^_hCCKi54 0 nm<D Y V X (8-*s>)s 
7^5--)Al («T. A 1 q IS) <&l«abfc 0 

c(dai qR», mtftmtisxmtrz,. coil i 

(LiS: fx^y-; ^-ttSJ) iA 1 q *—kMMZ 
40 mT-aAJl (IttS) iUA 1 q : L i^*^J12 
0 n mtMlfc. COAlq :Li RJbiC^RA 1 

©JR^f-iiKSiEJBEe Vt«gl 5 3 c d/m J . fi 
A^^gSOOOOcd/m' .^^3. 2 c d 

r . ioo °c<Dmmr- s o o ssiggs l f c= ksm? i b 

gS^CD^g^^b. @K^Jt^9 8%T-g>-5?c 0 
[0 0 5 1 ] X!S{?C2'>-7 
50 StSlWl«C*H,»T. <t^5 (A- 2) CDftt> [ ):C*l tC 
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